Radiation-induced DNA damage and delayed induced genomic instability.
Ionizing radiation induces genomic instability, which is transmitted over many generations after irradiation through the progeny of surviving cells. Induced genomic instability is manifested as the expression of the following delayed effects: delayed reproductive death or lethal mutation, chromosomal instability, and mutagenesis. Since induced genomic instability accumulates gene mutations (actually genomic instability is the process whereby gene mutation increases subtle difference) and gross chromosomal rearrangements, it has been thought to play a role in radiation-induced carcinogenesis. Radiation-induced genomic instability exerts its effects for prolonged periods of time, suggesting the presence of a mechanism by which the initial DNA damage in the surviving cells is memorized. Recent studies have shown that such memory transmission causes delayed DNA breakage, which in turn plays a role in the induction of delayed phenotypes. Although radiation-induced genomic instability has been studied for years, many questions remain to be answered. This review summarizes the current data on radiation-induced genomic instability. In particular, the mechanism(s) involved in the initiation and perpetuation of radiation-induced genomic instability, and a role of delayed activation of p53 protein are discussed.